Craig Callender, Jonathan Cohen and Markus Schrenk have recently argued for an amended version of the best system account of laws -the better best system account (BBSA). This account of lawhood is supposed to account for laws in the special sciences, among other desiderata. Unlike David Lewis's original best system account of laws, the BBSA does not rely on a privileged class of natural predicates, in terms of which the best system is formulated. According to the BBSA, a contingently true generalization is a law of a special science S iff the generalization is an axiom (or a theorem) of the best system relative to the set of predicates used by special science S. We argue that the BBSA is, at best, an incomplete theory of special science laws, as it does not account for typical features of special science laws, such as attached ceteris paribus conditions and the idealized character of law statements in these disciplines.
they pose a general problem for the BBSA and BSA alike. We focus on desiderata genuine to the BBSA.
To get a proper grasp on the BBSA, we focus on the two problems of the original BSA that Cohen and Callender present because they use these problems in order to motivate the BBSA, and because the second problem matters for our own objections to BBSA. Callender and Cohen identify the following two main problems for the original 5 Lewis (1994: 233-236) applies the BSA to probabilistic laws and chances, which we will ignore for brevity's sake. and a deductive system can be formulated relative to each of these sets. For instance, if one is interested in a theory of the laws of biology and economics, then one simply chooses different sets of predicates -a set B of biological predicates and a set E of 6 Following Lewis (1983, 42) , Schrenk (manuscript) discusses the possibility of lessthan-perfectly natural properties (such as 'being a tiger'). However, even if there were degrees of naturalness this would not solve the problem of supervenient properties. Although 'being a tiger' might have some degree of naturalness, 'being a tiger' could not figure in the best system formulated in terms of perfectly natural predicates for the reasons that Cohen and Callender outline: this predicate is either redundant or it is disqualified because it immensely complicates the system in question. economic predicates. A law of biology is a contingently true generalization that is a sentence in the best system stated in terms of the biological predicates. A law of economics is a contingently true generalization that is a sentence in the best system stated in terms of a given set of economic predicates. The advocates of BBSA emphasize that, for instance, the true deductive systems relative to the set B cannot be compared with the true deductive systems relative to the set E. However, any true deductive system that is formulated in terms of the biological (and, respectively, the economic) predicates can be compared with any other system that is formulated in the same vocabulary. 7 The strategy of relativizing a best system to a set of predicates has a pay-off: the BBSA permits to count special science generalizations as law statements despite the fact that their predicates refer to macroscopic, non-natural, non-fundamental properties (Schrenk 2007, 163; Cohen and Callender 2009, 24) . Moreover, the BBSA aims to provide a unified theory of lawhood for all scientific disciplines. The laws of physics and the laws of biology are laws for the same reason -they are laws in virtue of being axioms (or theorems) of a best system relative to a chosen language. In this spirit, the general account of a law in the sciences reads as follow: a contingently true generalization is a law of a discipline d iff it is an axiom (or a theorem) in the best system relative to the set of predicates D of discipline d. Cohen and Callender demand that the vocabulary used to formulate the systems should be stipulated according to the particular needs of scientific 7 Cohen and Callender propose a view called "explosive realism" about properties complementing the BBSA. According to explosive realism, "the world permits possibly infinitely ways of carving up into kinds, each equally good from the perspective of nature itself" (Cohen and Callender 2009, 22) . That is, Cohen and Callender effectively deny the existence of Lewisian natural properties. One way of carving up the world differs from another by being "differentially congenial and significant to us given the kinds of creatures we are, perceptual apparatus we have, and (potentially, variable) matters we care about" (ibid.).
practice. This view results in a multitude of best systems, each best in relation to the area of application (Cohen and Callender 2009, 22-24) .
Challenges to the Better Best Systems Analysis
We will argue that the BBSA faces two challenges. Firstly, it is argued that BBSA faces Lange's Dilemma and it is at least questionable, or so we argue, whether BBSA can appeal to standard accounts of cp-conditions in order to avoid the dilemma. Secondly, we argue that BBSA as it stands cannot account for idealized laws.
First Challenge: Lange's Dilemma and Ceteris Paribus Conditions
Advocates of the BBSA take the law statements of the special sciences to be contingently true sentences. A law is a contingently true generalization that figures in a best system relative to some set of predicates. We do not object to this characterization of laws in the special sciences. However, in the debate on special science laws one cannot take it for granted that the law statements are contingently true. One reason to believe that one needs an argument for the claim that law statements are contingently true is Lange's dilemma (named after Marc Lange; Lange 1993, 235) . 8 Here is the first horn:
First horn (Falsity): Strictly and literally speaking, special science laws are false because it is not the case that all Fs are Gs (if that is what the laws say).
For instance, consider the law of demand: under the condition of perfect competition, an increase of demand of a commodity leads to an increase of price, given that the quantity of the supply of the commodity remains constant (Reutlinger et al. 2011 , section 1.1).
The relationship between demand and price is not always as the law of demand says (or, as it seems to say prima facie), because an interfering factor might occur (as the supply may decrease, the government might interfere, a natural catastrophe might disturb the communication between buyers and sellers etc.). Special science laws that instantiate perfect regularities are "scarce" (Cartwright 1983, 45 ) because disturbing factors do in fact occur -and, in some cases, quite frequently so. If a law statement is formalized as a universally quantified conditional, then one counter-instance (due to a single disturbing factor) to the universally quantified sentence suffices to evaluate the sentence as false.
The second horn of Lange's Dilemma can be stated as follows:
Second horn (Triviality): If special science law statements are qualified by ceteris paribus conditions, then these law statements are trivially true.
Suppose that a ceteris paribus clause is attached to a law to the effect that the ceteris paribus law statement is equivalent to "All Fs are Gs, if nothing interferes". Then the ceteris paribus law in question seems to be void of empirical content, because it seems to say "All Fs are Gs or (it is not the case that all Fs are Gs)". Note that the second horn of Lange's dilemma seems to depend on the so-called exclusive reading of the ceteris paribus clause ("if nothing interferes", "if all disturbing factors are absent"). If this were the correct theory of laws in the special sciences, then these laws would be analytically true sentences and, therefore, trivially true. This is a bad result because a vast majority of philosophers is convinced that laws of the special sciences ought to be reconstructed as non-trivially true statements.
We focus on Lange's dilemma in the present section because it is one of the most influential problems in the recent literature on ceteris paribus laws. We turn to a distinct major problem -Cartwright's dilemma -in the second challenge. Lange's and
Cartwright's dilemma differ in the following way: Lange's dilemma states that some law statements are either false statements or analytically true statements. According to Cartwright's dilemma, some law statements are either false statements, or vacuous empirical statements (that is, the latter are not analytic truths). Hence, the dilemmas differ in how they contrast falsity in the second horn: falsity is contrasted with analytic truth in Lange's dilemma; falsity is contrasted with empirical vacuity in Cartwright's dilemma.
Since Lange's dilemma is a well-known challenge to any theory of laws in the special sciences, it is reasonable to expect that the BBSA -qua theory of special science laws -provides a strategy to avoid Lange's dilemma. It is a surprising fact that Cohen and Callender do not live up to this expectation. They simply take it as a fact that the laws of the special sciences are true and non-trivial. Cohen and Callender seem to get the dialectic wrong when they briefly address the second horn of the dilemma: "the thought is that exceptionable generalizations are non-vacuous only if they are part of the best system […]" (Cohen and Callender 2009, 25) . It is correct to say that, according to the BBSA, every law candidate has to be a true empirical statement in order to play a role in a best system. However, since Lange's dilemma jeopardizes precisely this claim, advocates of BBSA ought to explain why laws in the special science are empirical and true statements. Lange's dilemma is a rather specific problem for theories of special science laws, since these laws tend to have exceptions. An account of laws of physics might ignore Lange's dilemma assuming that fundamental laws do not have exceptions, but defenders of BBSA qua theory of special science laws have to show how the dilemma can be avoided. To be fair to Cohen and Callender, it is worth noting that they are aware of the challenge that Lange's dilemma poses. In a brief footnote, Cohen and
Callender endorse the claim that the BBSA is compatible with various accounts of ceteris paribus laws: "we won't pick an option here; suffice to say that there are some" (Cohen and Callender 2009, note 24) . However, they do not show that this is in fact true. It is questionable whether their claim is true, as we will argue. However, to forestall misunderstandings, our concern is not merely that proponents of the BBSA do not in fact propose a strategy to avoid Lange's dilemma. We are concerned with the question whether the BBSA is compatible with attaching "non-lazy" cp-clauses to the axioms and theorems of the best system.
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To sum up our initial concern, Lange's dilemma is a challenge that all accounts of (special science) laws face. We would like to stress that it does not suffice to gesture towards potential strategies of dealing with Lange's dilemma. Instead proponents of the BBSA have to show that these strategies are available to them. Dealing with this challenge is especially pressing in the context of special science laws, because special 9 Ceteris paribus clauses may also qualify statements that are not law statements. Reutlinger et al. (2011, section 9) provide a survey to the usage of ceteris paribus conditions in other areas of philosophy than philosophy of science (e.g. ethics, formal semantics, formal epistemology, and philosophy of language). Nickel (forthcoming) discusses the relation between cp-conditions and generic conditionals in philosophy of language. Our present discussion is restricted to ceteris paribus clauses as applied to law statements.
science laws are subject to cp-clauses.
Unlike Cohen and Callender, Schrenk (2007, 162-171) proposes an elaborate strategy to integrate cp-clauses into the BBSA (also Schrenk forthcoming, section 3). tiger, then x has orange and black stripes' ought to be understood as '∀x: if x is a tiger, except for Bino the albino tiger, then x has orange and black stripes'. Schrenk uses a metaphor in order illustrate his account of ceteris paribus laws. Imagine that the best system for a given vocabulary is determined from a divine perspective. An omniscient divine being which possesses complete knowledge of the universe could provide us with a best system for any set of predicates that refer, if nature is kind to us -to use Lewis's expression -and nature can be systematized by a best system at all. This divine being would also be able to complete the universal laws with a full list of all individual exceptions. If such a proposition still fits into the best system, then it is a law. We side with Earman and Roberts (1999) who take this "going beyond" feature to be essential for genuine ceteris paribus laws. Earman and Roberts (1999, 462-463) independently of a specific account of cp-conditions -raises a general problem for the BBSA that is exemplified by the completer account: accounting for cp-conditions of special science laws at least in some cases requires to expand a best system's vocabulary beyond the special science in question. That is, a cp-law of economics is ultimately not an axiom of a best system formulated in purely economic vocabulary. If a law of economics is a cp-law, then it is an axiom of a best system formulated in terms of economic predicates, while its cp-conditions are expressed using biological and physical predicates.
Schrenk holds that it is
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Why is expanding the vocabulary a problem? One reaction might be to simply accept that one need to extend the set of properties (relative to which a best system is formulated) in order to capture the ceteris paribus conditions adequately: for instance, the best system for biological laws is relative to biological as well as chemical and physical
properties (see Frisch forthcoming). However, this strategy faces the problem of supervenient properties (see section 2). According to Cohen and Callender, this problem is put as follows: for a deductive system that contains both higher-level and lower-level generalizations, it is the case that the higher-level laws are redundant; or, if the higherlevel laws are translated into the lower-level language, the higher-level laws unnecessarily complicate the system (because higher-level properties are multiply realized) and, therefore, cannot count as laws. Recall that to avoid the problem of supervenient properties is one of the motivations of proposing a BBSA. If Cohen and
Callender wish to attach "non-lazy" ceteris paribus clauses to generalizations in a better best system, then it is far from clear how they could avoid the problem. One way out for proponents of the BBSA might be to drop the problem of supervenient properties (for 12 Moreover, it does not suffice to simply add "non-lazy" predicates to a best system in order to properly account for cp-conditions of a given law of that system. In our example, in order to know why biological and physical predicates are relevant for the exceptions to a cp-law in economics, we need these predicates to figure in laws of the best systems for biology or physics, which account for the conditions that are relevant for the exceptions to the economical cp-law. Additionally, one would also need to enrich the vocabulary of a given special science by bridge principles spelling out these intertheoretic connections between different systems.
instance, by denying that higher-level laws are redundant). But then it remains to be shown how the whole project of the BBSA gets off the ground at all.
One might worry (as a referee suggested) that the problem of supervenient properties does not arise if one rejects natural properties. However, this is not necessarily the case, because there might still be 'systematic inter-theoretic relationships' between the best systems of different sciences (for instance, relationships such as theory reduction, supervenience of one discipline's Humean mosaic on the mosaic of another discipline another, grounding, etc.). Cohen and Callender, for instance, emphatically endorse the claim that -"if we have reason to believe in anything in science" -macroscopic physical properties (and other special science properties) supervene on microscopic features of physical systems (Callender and Cohen 2010, 432) . Moreover, Cohen and Callender explicitly reject Cartwright's view of a 'dappled world' whose core is the denial of such 'systematic inter-theoretic relationships', particularly, the denial of supervenience relations (Callender and Cohen 2010, 431) . If there are systematic relationships holding between (the posits of) better best systems (such as supervenience relations), then the problem of supervenient properties may arise even if one rejects natural properties.
Interestingly, Frisch (forthcoming) provides a critical discussion of the alleged redundancy of special science generalizations in the framework of the BBSA. However, our focus is on Cohen and Callender's view that the problem of supervenient properties is indeed a problem.
To conclude, the main point we stress in this section is that avoiding Lange's dilemma cannot be accomplished by the means of the BBSA alone. Callender, Cohen and
Schrenk need an additional tool in their theoretical apparatus to do this: an account of ceteris paribus clauses or, more generally speaking, an account of the non-strict, exception-ridden character of special science laws. Without such a complementary account, BBSA seems to be an incomplete theory of special science laws. Schrenk's exception-account is flawed. We presented an argument to the conclusion that other accounts to ceteris paribus conditions are not compatible with the BBSA -in particular, non-lazy cp-conditions are not compatible with avoiding the problem of supervenient properties.
Second Challenge: Cartwright's Dilemma and Idealized Laws
Our second objection to the BBSA is motivated by Cartwright's dilemma. This dilemma is based on the observation that special science laws often include idealizations, i.e.
intentionally distorted, non-veridical representations of reality. 13 According to
Cartwright's dilemma, many special science laws are either literally false or vacuously true because they are idealized. For instance, economic laws often assume perfect competition -that is, the assumption that every agent on a market has complete information, transitive preferences, and the like. Take the law of demand as example of an idealized law: under the condition of perfect competition, an increase of demand of a commodity leads to an increase of price, given that the quantity of the supply of the commodity remains constant. Strictly speaking, the condition of perfect competition is 13 Cartwright's dilemma does not only affect the BBSA but every realist conception of laws that implies that law statements must be true -for instance, theories of laws of nature by Armstrong 1983 , Lewis 1994 , Maudlin 2007 , and Lange 2009 . The fact that other accounts suffer from the same problem does not diminish our criticism that an account of special science laws should be able to deal with the problem that Cartwright's dilemma poses. Moreover, we will argue below that received strategies for avoiding Cartwright's dilemma are not available for a proponent of the BBSA. never, or extremely rarely, satisfied in real markets. For this reason it may be argued that the law of demand is either false for real agents; or the law is vacuously true because it has no -or, at best, very few -instances and only applies to ideal agents (Cartwright 1983, 47; Pietroski and Rey 1995, 84) . Hence, the idealized law seems to be either false or vacuously true. Since this dilemma is most forcefully presented in Cartwright (1983), we call it 'Cartwright's dilemma'. Cartwright's dilemma is in conflict with the assumption that law statements are true and have a considerable degree of strength, as proponents of best system approaches generally believe. 14 We argue that an adequate theory of laws in the special sciences ought to count idealized laws as laws, but the BBSA fails to satisfy this condition of adequacy.
Our argument for why BBSA fails to account for idealized special science laws is straightforward. By definition, a deductive system includes only those contingently true generalizations that offer the best balance of empirical strength and simplicity. According to Cartwright's dilemma, idealized laws are either false or they lack strength (because they are vacuously true). We argue that advocates of the BBSA have to choose between two options: (i) either idealized laws are not laws according to the BBSA. In this case, the BBSA fails to be an adequate account of laws in the (special) sciences, as it does not apply to statements that the (special) sciences, in fact, treat as laws.
(ii) Or a proponent of the BBSA drops the requirement that law statements need to be true statements -that is, 14 As a referee correctly pointed out, there could be best systems that are extremely simple but have very little strength, yet are still overall optimally balanced. However, the law statements in the sciences describing the actual world typically are well suited for prediction and explanation and, hence, possess a high score on strength. This is no accident: it is a common view that scientists accept theories because of their "considerable" predictive and explanatory strength. However, all we need to claim for the purpose of this argument is that actual law statements seem to have some degree of empirical strength, i.e. they are not empty.
the axioms and theorems of the best system may be literally false statements if they offer the best balance of simplicity and strength.
On the one hand, if one considers idealized laws to be false, then this strategy is in contradiction to the demand that that all of the axioms and the theorems of the best system need to be true. In response, a proponent of the BBSA might abandon the requirement that the axioms and theorems of the best system have to be literally true and allow false statements as laws if they contribute to the best balance of simplicity and strength. David Braddon-Mitchell (2001) Hüttemann, forthcoming; Smith, 2002; Smith, 2008 ), Newton's first law, arguably, might be regarded as a theorem, as a limiting case of the second law. 15 We do not deny that this story applies to some vacuous generalizations. But we doubt that it amounts to a general theory of idealized laws in the special sciences, because many idealized special science laws seem to be axioms rather than theorems of special science theories or models.
Advocates of the BBSA might reply that one could avoid our objection by separating the task of providing an account of laws and the task of making sense of idealizations. One option to make sense of idealized laws is to say that an idealized law statement is not literally true but such a law describes how non-ideal entities approximately behave. There are at least two notorious problems with understanding idealization in terms of approximation. The first problem is to make precise the concept of 'approximation' or 'approximate truth'. The critics hold that the notion of approximation is prima facie not helpful to improve our understanding of idealizations, because the notions of approximation and approximate truth stand in as much need of clarification as the notion of idealization does (cf. Stanford, 2006; Strevens, 2008) .
Secondly, even if one grants that we have a satisfactory grasp of the notion of approximation, some philosophers convincingly argue that the approximation account of idealization does not cover all cases of idealized laws (cf. Weisberg, 2007; Strevens, 2008) . Proponents of the BBSA might respond that they could adopt alternative accounts of idealization, if the approximation account of idealization fails. For instance, advocates of the BBSA might wish to adopt the dispositionalist approach to idealized laws (cf. Cartwright, 1983; Hüttemann, 1998) . A dispositionalist holds that idealized laws are the statements about the behavior that an entity would manifest if this entity were Maudlin 2007, 155; Cohen 2002, 68-70; Earman and Friedman 1973, 345-346) . We are grateful to an anonymous referee for drawing our attention to this point. If it is indeed correct that the first law is an axiom, then all the worse for the proponents of the BBSA: then, the stance that (a) vacuous statements are mere theorems of the best system and that (b) Newton's first law is a paradigm case of such a theorem loses its initial plausibility.
undisturbed by or isolated from disturbing factors. But the BBSA as a Humean project is incompatible with this interpretation of idealizations, because the dispositionalist approach -at least in its standard formulation -accepts irreducible dispositions (Cartwright, 1989; Hüttemann, 1998; Bird, 2007) . Even if we grant that there is an antiHumean version of BBSA 16 , the dispositionalist account refers us back to original problem that we introduced earlier: for the dispositionalist an idealized laws is a claim about the behavior of an undisturbed or isolated system. However in the framework of the BBSA, such a claim seems to have no instances and, as it does not summarize actual regularities, lacks empirical strength. Note that this is per se not a problem for the dispositionalist but it is a problem for a proponent of the BBSA. As argued above, the lack of strength precludes an idealized claim from figuring in the best system. Hence the dispositionalist account does not help proponents of the BBSA.
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Similar remarks apply to Strevens's kairetic difference-making account of idealized laws (Strevens 2008, chapter 8) . The gist of Strevens's view is that idealizations provide information about which factors are explanatorily irrelevant (that is, which factors are not "difference-makers"). If proponents of the BBSA were to adopt Strevens's account of 16 For instance, Demarest (forthcoming) elaborates an anti-Humean BSA. This view is compatible with the BBSA, since Cohen and Callender (2009, 3 , note 1) point out that, although they are partly attracted to the BBSA because it is compatible with a broadly Humean metaphysics, Humean supervenience and best system accounts are "logically distinct"; see also Callender and Cohen (2010, 432 and 433, note 6) . 17 Another option (that an anonymous referee suggested) for a dispositionalist account of idealized special science laws could be to claim that idealized laws describe the net behavior of a given system, which could possibly even be analyzed in terms of reducible dispositions. If these dispositions are taken to be reducible, the proposal remains firmly on Humean grounds. However, we are skeptical as to whether such a reductive account ("the conditional analysis") can be defended. Moreover, it remains to be shown whether the conditional analysis of dispositions can cope with the fact that, in the context of idealized laws, the stimulus conditions only hold for ideal systems or the conditional in question seems to be false. In the literature, cases involving idealizations and cpconditions are exactly those cases in which the conditional analysis fails (Bird, 2007 Taking causal facts as more fundamental than nomic facts is first and foremost at odds with a Humean account, and it is also at odds with several anti-Humean accounts of laws Loewer (1996) , to whom Cohen and Callender approvingly refer, considers it to be one of the prime virtues of best system accounts of laws that it elucidates how laws can figure in scientific explanations.
Conclusion
Callender, Cohen, and Schrenk's BBSA is attractive because it promises to be a unified theory of laws -that is, a theory according to which lawhood in physics and lawhood in the special sciences is explicated by the same philosophical account. We have presented two challenges to the BBSA, both of which are concerned with the question whether BBSA is an adequate and convincing theory of special science laws. We argue that BBSA cannot avoid Lange's dilemma (first challenge). Moreover, BBSA fails to account for idealized laws (second challenge). In order to be an adequate theory of special laws, BBSA has to deal with these desiderata.
